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(57) Abrege/Abstract 

The invention relates- to tenside-solvent systems for . liquid^ organic, formulations containingr^one or more; tensides; with an 
aromatic base and solvents in the form of one or, more completely estenfied organic phosphates. and/or phosphonates which. are^ 
"as polar. as possible ibutvalso water-soluble or waterrsoluble. to 5 g/1. Said tenside-solvent. systems are, suitable fori.producing 
emulsifiable concentrates and corresponding iiquid formulationsiderived therefrom such as aqueous sprays ,v \ 
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Abstract ^ 

■'■1 ' ,■ ■" ' ■• ■■ - - - • .- ■ ' t. ■- • - . ■ - •■ - ■ 

Liquid preparations and surfactant/solvent systems 

Surfactant/solvent systems for liquid organic formulations (preparations) 
which comprise one or more aromatic-based surfactants and one or more 
completely esterifled organic phosphates and/or phosphonates which are 
as polar as: possible, but are at the same time water-insoluble or soluble in 
water to 5 g/l, as solvents;, are suitable to be used for the preparation of 
emulsifiable, concentrates and> corresponding liquid preparations derived 
therefrom, such as aqueous spray mixtures. 




, ' , { ' ^ CA^ 02366645 2001-09-21 , . . ' . \ , 

,; WO 00/56146 ' PCT/EPOO/02207 ; 

•* " Description \ ; ; ' ^ ' ~ ^ ' ' ' ' • , 

Liquid preparations and surfactant/solvent systems, - 

; ■ ■ : ■ . - - ' ... J".-. • ■ . .• v- , '- ■ •^r. • ^ : ^.^ 

5 The invention relates to the field of eombinations of surfactants and ^ 
^ : solvents (surfaetant/sol vent systems) for liquid preparations (also called f 

f^^ 

' systems for single-phase formulations of one or more pesticide active ; 
• - ^ ingredients where none of the active ingredients is readily soluble in water, 
10 each active ingredient preferably having a solubility of 5 grams per liter (g/l) 
! ' V p or less than 5 g/l in water In particular, the invention relates to emulsifiable ; 
concentrates (EC) based on organic solvents and pesticldal, e.g. herbicidal; : 
• active ingredients of varying polarity, specifically emulsifiable concentrates 
. which . comprise, one or more ' active ; ingredients from the group 
1 5 desmedipham, phenmedipham, ethofumesate and herbicides whichi are of A 
' a similar type with' regard to their physical and application properties, for 
example herbicides from the series of i phenoxyphenoxypropiohates or;^^^^^^ 
heteroarylphenoxypropionates. , ^ , ' ^ 

20 s In general, active ingredients are not used as pure substances, but, ' 
, depending on! the Yield of application and the undesired physical nature pf . 
the application form, in combination with certain auxiliaries, i.e. they, are 
"formulated". Frequently, such formulations comprise combinations of 
/ different active ingredients Instead of individual active ingredients in order- 
25 V to jointly utilize the properties of the individual active ingredients upon 
: ;^^ v; application; or else because the individual active ingredients are synergistic ^ 
in combination; i.e. produce superadditive increases in activity. , ' 

, ^ Independently of the type of formulation and of whether the formulations 
30 ^ comprise one or more active ingredients, the aim in the agricultural sector 

is, in particular, to achieve the highest possible active ingredient 

concentration ("loading") of the formulation in question since a high 
. concentration of the active ingredients permits a reduction in t^^^ 

to be applied and consequently material savings with regard to the/ 
35 auxiliaries applied; and al^^^ and 

transportation/ For: t^ 
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In principle, active ingredients can be formulated in various ways/ -V - . 
depending on which biological and/or chernicophysical paranrieters are^^^^- 
^ specified In general, examples of suitable possible forrnulations : are : ^ ! 'H^^^^^^ 
5 : wettable powders {WP), oil-in-wa (OW) and water-in-oil \ ; 5 

: emulsions (EO), suspensions (SC), suspoemulsions (SE), enniulsiflable 
^ ■> concentrates (EC) or else granules for soil applic or scattering, or .'^^^ 
V w^ granules (WG). Said formulation types iare known in 

principle and are described, for example, ; in Winnacker-Kiichler, 1 : ■ ; 

10 "Chemischa Technologie" [Chemical Engineering], Volume 7; G. Hauser^ G^^^^^^^^^^ v^^^^^^^^: - ' 
Veriag/ Munich, 4th edition 1986; van Valkenburgi, /Pestiq^ 

Handbook", 3rd edition, 1979, .G. Goodwin Ltd., London.^ . , ^ , 

15 If , the active ingredients to. be formulated" are /of low ; poliarity, e.g. / , , . , 
' ' ; r /. compounds which are riot , salt-like 
. hydrophobic radicals and are/ therefore 

possible fo^ 

rM-#herl^lcidah- 



, : l 2d fV pherimedipha 



icida)g;ac^ ' 'r"V ^ \/'r^^ 

medipham'^^ \yh[ch' belbng/to t^^ :pf:'biscah)a^^ " i"; ; V ; ^ 




; ^1 ■ Licjuid fqrm^^ abpve/^reValread^ 
: ' k^ liquid fbntiUtetiori^ 

/ whlch^^^ PMP and^r metarhitron; The solvents rnentioned in this 

connection are esters^ of polYalcohols. ethers, ketones^ w^ 
30 alcohols, (pdly)glycols and oils of vegetable,, bdt also mineral; origin, and 
suitable emulsifiers given for the described jiqu id formulations are only 
generally nonionogenic, but also ampholytic, cationic or anibnic surfactants. 

As an alternative to solvent-based emulsifiable concentrates, vvater- 
35 containing suspension concentrates (SCj or suspoemulsidns (SE) are inter 
alia suitable for the aboyementid^^ active ingredients. Such formulations 
; j ^"^^ cfesefibfed im 0 and WO-A-92/091 95. 
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.. .. - . . : v•^,i^T^•^.•.v.;;•=^-■>'^;,^-';^>;,^v^■^■•- 

" t ;ln. contrast to the thermodynamically* stable emulsifiable concentrates, 
* which are notable for their theoretically unlimited storage stability, 
suspensions, including macroemulsions, are only kinetically stable, i.e. 
■■'<-'''^.'-':'^d^r a period which varies in individual cases, phase separation and thus • 
.5 "breakdown" of the formulation has to be accepted in the. case of the latter. 
/ :> r In addition, suspensions have the disadvantage compared with'emulsifiable 
concentrates that in the .concentrate only some, usually only a small 
fractidh;^ active ingredient or active; ingredient mixture used* is present 
^: : 1^ Upon dilution of the suspension with water to prepare the . 

10 spray mixture, dissolution of the fractions undissolved m the concentrate is, 
in most cases not achieved or not achieved completely, i.e. the spray 
mixture is still a suspension. As numerous biological experiments have 
shown, particularly in the cgse pf the active . ingr^edients pMP,, PMR. and^^^^^ 
ethofumesate,, it is,* however, in 'most cases, advantageous'' if the active 
15 "i ingredients are present as far as possible in the dissolved state in the, spray 
'mixture as wbll: acco/dinglyi'the finer the actiV^ ihigredlente-a^ 



in the spray mixture, the better the efficiency of the emulsid^. 



20 



In addition, a , very fi5^; distributiidh" M^^^^ the .spr^ay 

mixture leads ' to appiication advanta^^ of block^jge 

for the spray no22!es;;X9dUb|(^"^ . : 



; Moreover, in :cbhtras^ ;to;;ii5usj3ensib 
' ' ingredient oifv^b^^e^ 

25 ^ advantageous jypbe^^p^ .with^ a;^^^ ndv usir^g 

technically simple . stirring topis/ j.e. , even ' during the preparatlbn^^^^^^^^ 
- ' advantages arislp pyer^said^ s as a result of ia savinig iri energy 

costs. . '^^^^^'^^ \ ^ \ ^ ' \ ' ' ^ . ^ ^] ' ^ " / ' ' \[ 

30 In order to ' keep^-thej largest possible^ fracti^ ingredient(s) in v 

solution in the; s|3ray^^^^m iri the present case is 

therefore to find liquid preparati with wafer-insoluble solvents whose 

: ' polarity permits high concentrations active; ingredients/ There is, 
however, no CQfreiatibh betwe the solvent and the polarity 

35 of the activeiingre(dieht(s)^^^^^ predict suitable solvents • 

as certain aGtiye ingif^edien^^^ to whether suitable ;. 



J n -Jt;.,..- 
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a laboriously high number of experimerits and even then sometimes ■ 
remains open. 

FR-A-2597720. FR-A-2599593 and BE^A-904874 have already described 
emulsifiable concentrates which, in deviation from the publications cited 
above, in conjunction with (at least) one herbicide of the biscarbamate type 
(in particular PMP or DMP) comprise a solvent combination of tributyl 
phosphate and a water-miscible solvent, such as,; in particular, N- 
methylpyrrolidone (NMP). 

Furthermore, EP-A-0328217 describes emulsifiable concentrates which 
i comprise ethofumesate and, as solvent, tributyl phosphate, A disadvantage 
of the latter type of formulation is the use of tributyl phosphate because it is 
regarded as, a hazardous' chemical' (cf.^.e.g. Chemikaliengesetz [German . 
ehenrilca|s Act]). Although this does not. make impossible or prohibit the 
use 6f; tributyr' phbsphat Is, however,, generally associated with 5 

cpnditidns or is generally, p ' , 

in^^'^l^^^^ object of providing' a "stable > 

s epn^^nt^ep^^ upon^iution with water, qlves spray 
mixtures with favorable physical and- performaficeT properties; Ihe object is4, 
Vadditi.onaily;^'p^^^ 

?fayorabpB|pr6p formulations 

:shdulj>thhere^^ to the blologicar 

probertiesi ian^ the properties of the 

xiactiye-irigredien^^^ • 

Fuirthennore, it is known that the biologicai activityjof soiirie pesticidal active 
ingrediehts can be. increased in some casds :by low molecular' weight ^ 
organic compounds. Thus, according to BE-A-597284, esters or partiial 
esters based on orthophosphoric add and alkyl , afyl-i^alkylaryl-, cycloalkyl- 
and/or heterocycle-based alcohols are suitable for increasing the effect of 
herbicides, for example of herbicidal phenylurea derivatives such as 
monuron. azotes, such as amitrpi, triazlnes such as simazine and propionic 
acid derivatives, such as dalapon. The phdsphorlc esters specifically 
described here as auxiliaries include only relatively nonpolar or completely / 
water-soluble phosphoric esters whibh are not particulariy suitable; for tha^^^f 
preparation of emulsifiable concentrates. In addition, the active'ln^redients:;: 



■ -"^--Vi. •..r;'f=. .'.■,>•.-. iL.=^'v-,;. ■ -. ■ i- . . 
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: . iDreferred within the, scope of the objective, such^ 

; :and desmedipham) or sulfonates (ethofumesate) are not mentioned in this 
publication. ^ > ^ . ! > \; • ' , ' 

5 DE-Ar29 1 4 1 64 describes; synergistic effects- which arise in the case of 
herbicides with a desiccant action - pn crop ;plants,r i.e. for example 
herbicides from: the, group of phenylureas (e.g. metoxuron, diuron)- 
* ; triazines (e:g, atrazine, simazine), if they are combined with solvents as are ] 
• used in the metallurgical industry for metal extraction or as plasticizers for 
.10 polymers. It as not clear from the publication which of the generally 
specified solvents are suitable for the preparation of emulsifiable 
/ ' \ concentrates and liquid preparations, preparable therefrom. 

Surprisingiyi it has now been found that certain surfactant/solvent systems 
15 ; are suitable in a particular manner^ to be used for the preparation of 
.emulsifiable concentrates and corresponding liquid preparations derived 
* . therefrom; such as aqueous spray mixtures. 

The invention provides surfactant/solvent systems for liquid organic 
20 formulations (preparations), characterized in that they comprise 
^ , , ^ one or more aromatic-based surfactants and 

' ♦ one or more , completely esterified organic phosphates and/or 
^ phosphonates which are as polar as possible, but which at the same ' 
^ time are water-insoluble or are soluble in water up to 5 g/l, preferably , 
25 ^ up to 3 g/l, in particular soluble in water up to 2 g/l, as solvent. 
(= surfactant/solvent system according to the invention). ' 

- The invention also provides liquid formulations, in particular herbicidal 
formulations, which comprise . ' 

30 (a) one or more water-insoluble active ingredients. 

(b) the surfactant/solvent system according - to the invention 
(= component mixture (b)), 

(c) optionally further organic solvents, 

, > (d) optionally further surfactants and/or polymers and 
35 (e) optionally water. 
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^ :v.>i^ used according to trte invention^^^^ . i^^ 

: ; ; 7 V are, for example, surface-active benzenes or phenols substituted by one or - ^i; ' ; 

more aikyi groups and subsequently derivatized and which are soluble in : ^^^^^^^^ ' ' ? ^ 
f the solvent [jHase and.emuls^^^ phase, together with the active '^'i^. 

5 with water (to g[ive this spray ^^^^^^^ 

;V■^^:•,^-:;;";^v: mixture),^";^^^^^ ^V^'^■■"^^- '.''-V-^ ■y:-::'':::^'^^-^ 

''^"^'^'■'^K: /^^^ ■[ V'v^';''';^.Examples pf^ -'^-'t'^^ . : w""-^^^^ 

i ■'"l^z-yi: ■ ; J bl.1) phenols; phenyl (Ci-C4)alkyl; ethers^ p^^ ; ; ^ 

' > :T0^ > ^ phenol (poly)alkylene glycol elthers], for example having; 1 ^to SO^^^^^^^^^^^r ; ^ 

V : y • ; : ; alkyleneoxy units' in the/ (poly)alkylenepxy^ ; moiety^ where the . ^ ^ ' ■ 
• y o ; J : . / • ; i: : alkylene moiety preferably has In each case to 4 carbon atomsr'^^^^^ t 

; ^ V P'^ferably phenyl reacted with 3 to 1 0 mpl:of alkylene pxide,^. v / 
'V/Ci';. V :k ;b1.2){(poly)alkylphenols . ^ or, ^ (poly)alkylphehol ' /alkoxylates- . . . ; / V^^^! 
, ^15. .;: ! > polyajkylphenp^ ethers]/for example having^ to" ; - 

""^^'^'^^'^y^i'^r y ; \> . '•2 carbo^n a^^^ aikyI radical and 1 t9'150^.a^ 

' ^ ^ /\ iVk the'; polyalkyleheoxy moiety, preferably tri-h-butylphenoL \^ 

V \ V C triispbutylph^nol reacted wit \ ^^^^ ^^'J^'J^^^ 

ajkoxylat^^ 

; ;0 ^20 \ ^ (poly)alkylene glycol ethers], for, examp^ \ ' / ^ 

. ^r-:>:v/ ^ : ' ' glycol ethers having '1 to ,.150 , alkyleneoxy units ^^in the' , . \ . / ' 

v^;^*i?fS^^ with^l ' to^^ s^f: . ^ 

;j,.:r;^,;;rVVM^^^ , 50 mol-of ethylene oxide. / ' \ '\ -.i;;': ' ^ ^'^'^^^V;;.,;.^/;>v 

; ■ which formally represent the^ reaction produces of the • / ' 

-!^::;;-;h.:;;;^';r^^^ b1.3)rwjth:^su|func-iacid?^^^^ 
'^vr^:^^:;^^^:^^ their salts ^neutraHiecf.^^^ 

; t 6 r > -example the acidic phpsphoric ester of triethdxylated phenol, the i^r^^^^^^^^ 

u ^ ■ :^ V reacted with 9^1^^ 

ethylene ; oxide and the phosphoric ester, neutralized - with^^^^^^ ' 
30 ^t^^ the reaction product of 20 mol of ethylene oxide 

and 1 mol of tristyrylphenol, and ' . ' >^ 

b1.5) (poly)alkyl- and (poly)arylbenzenesulfonates which are acidic and 
have been neutralized with suitable bases, for example having 1 to 
12 carbon atoms per alkyi radical or having up to 3 styrene units in 
35 the polyaryl radical, preferably (linear) dodecylbenzenesulfonic acid 

and its oil-soluble salts, for example the isopropylammoniunrt^^^^^^s^^ 
7;'.dodecylbenzenesulfbnic.acid/\y\V"l:;^::/^^^ v^... ' 
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^Th'e ^ alkyleneoxy units are preferably ' ethyleneoxy, propyleneoxy and 
butyleneoxy units, in particular ethyleneoxy units. 

/ Preferred surfactants fromithe group of aromatic-based surfactants are, in 
particular, for example , * ^ 

h' phenol reacted with 4 to 1 0 moL of ethylene oxide, available commercially, 

' ^ (ft ' ^ ' 

for example, in the form of Agrisor products (Akcros), ; v . v 

triisdbutylphenol reacted^^^^ w^^ to 50 mol of ethylene oxide, availabi ^ 
V commercially; for example, in the form of the Sapogenat T® ^products 
(Clariant), ^ i , ^ 

nbnylphenol reacted with 4. to 50 ,mol of ethylene oxide,, .^available 
xommercially, for example^, in the fomn of the Ar'kopar products (Clariant), % 

tristyrylphenol reacted with 4 to 150 mof of. ethylene oxide, foryexample] 
SoprpphorCY/8® (Rhodia) and - ^ - 

, acidic (linear) dodecylben2enes,ulfona^^^^ ' cornmercially, for 

example, in the form of the Marlon® prod^^^^ A/ . ^ ; [ . 



Organic phosphates or phosphonatesi[compbhent (b2)] for the pii^^ 

.the invention are completely 'reacted, \unsaponified ^^ e of 

orthophosphoric ' acid 6r/of an alkyls; aryl-. alkylaryl-, poiy(alkyl)aryl' orv 

> poly(arylalkyl)arylphosphonic acid:: P are compounds which 

^ (as far as possible) are polar, but which at the same time are largely water- 
insoluble and which, because of their interface activity; lower the interfacial 

-- tension of the oil droplets in the spray mixture which contain the active 
ingredients (a) or the active ingredient (a) relative to the external aqueous 
phase such that, in conjunction with the surfactants/emulsifiers additionally 

-. present in the formulation, a stable dilution/spray mixture forms which is 
faultless with regard to application technology. Piarticularly preferably' 
suitable are compounds of the abovementioned type which have been 
alkoxylated before or after the esterification with orthdphosphoric acid or 
phosphonic acid, in particular:tri(butoxyethyl)L p^ 

a solubility in water of 1 .1 g/l at 20X. ; ' ' ; ^ ; , „ r; ! / v ) ... A > \ 
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The compounds of component (b2) have the common feature that»i in 
aqueous solution, they do not form micellar aggregates which can be 
detected, for example, using light scattehng measurements or other 
methods. This delimits them from the phosphoric ester surfactants, and 
justifies their classification as solvents. .7 v 

Suitable polar and also largely water-insoluble organic phosphoric esters- 
are the esters of orthophosphoric acid which have .been fomnlally reacted 
three times with alcohols, and the oxalkylates of orthophosphoric acid 
reacted formally once and/or twice with afcohols. Examples of 
compounds In this connection are: 

; b2. 1 ): largely waterrinsoluble polar esters of phosphoric acid with a 
i : ( r from the group conriprising phosphoric esters with, ^ - " V.-r / 

mqnohydric alkanols having 5. to 22 carbpn/aitoms, e.g. with- 
^ ^ n-. i- or neopentanol, n-hexanol, n-^ctanolV,2"^>thylhexa ; 
' V j ^ diols or polyols; such as ethylene glycol, propylene glycol or 

glycerol, \^ /' ^' ' ^ , ^ . ' \ y ^ - 
; \ i aryl,. alkylaryi; poly()alkyl)aryl and'poly(a 

' V f^^ with phenol,:';eresor^ pctylphehol, honylpheri^^ 

• - 'alkoxylated ^ alcohols obtained U by" reacting the< 
;abovemehtioned' alcohols C with alkylene oxides, preferably; 
; ^ (CrC4)alkylene oxides, and : ^ s: 

alkoxylated y alcohols obtained; by reacting , monohydric 
. alkanols having 1 to 4 carbon atoms and alkyieneoxid^^ 

where the 3 alcohol components of the phosphoric ester may 
be identical or different and are chosen such that the tester 
can be used as a largely water-insoluble polar solvent. 
Also suitable are 

b2.2) largely water-insoluble and also polar phosphonates based on alkyi-, 
: aryl-, alkylaryl-, poly(alkyl)aryl- or poly(arylakyl)arylphosphonic acids, 
diesterified with alcohols and/or alkoxylated alcohols, preferably 
esters with 

■ monohydric alkanols having 1 to 22 carbon atoms, e.g. with 

e.g: n-methanoT, n-ethanol, n- or i-propanol, n-, i- or t-butanol, 
7;; ; ; ; n- ir or neopentanor, n-hexanol, n-octariol, 2-ethylhexanol, or 



^ ^ ^ CA 02366645 2001-09-21 



WO00/56146r\ ' / PCT/EPOO/02207 

diols or polyols, such as ethylene glycol, propylene glycol or ' 
glycerol • ^ 'r * ' ^ 

- aryl, alkylaryl, poly(alkyl)aryl or poly(arylalkyl)aryl alcohols, 
s ^ for example with phenol, cresol. octylphenoir .nonylphenol, 
triisobutylphenol and/or tristyrylphenol or ' 
alkoxylated alcohols obtained' by j reacting ' the 
aboyementioned alcohols with alkylene oxides, preferably. 
, ' (Ci-C4)alkylene oxides, • 

as the respective alcohol component, where the 2 alcohol 
;r - v^^ ,of the phosphonic ester may be Identical or different 

and are chosen' such that the ester can be used as a largely water- 
insoluble polar solvent. 

In pnnciple, the alkyleneoxy units are preferably (Ci-C4)alkylene oxide 
units, e.g. ethyleneoxy, propyleneoxy and/or butyleneoxy units, in particular 
propyleneoxy and/or ethyleneoxy units. ' > . ' : , 

The alcohol components preferably contain 1-200, in particular 1-150, Very 
particularly 1 -1 00 alkyleneoxy units, preferably ethyleneoxy units. jS'-^^-^^k:- - 

Preferred phosphoric esters are, in particular, for example, \ ' • ^ ^ 

- ^ orthophosphoric acid triesterified with alkoxylated short-chain 
, . alcohols having 1 to 22 carbon atoms in;the alkyi radical and'lUo 30 
' r alkyleneoxy units in the polyalkyleneoxy mbiety. for * example 

tributoxyethyl phosphate (Clariant), . ^ 

- ' ' orthophosphoric acid tnesterified with alkyI alcohols having 5 to 22 ; 

carbon atoms, for example Hostaphat CG 120® (Clanant), tri-n-6ctyl 

phosphate ("TOF", Bayer), and 
t v ^i^^ ; orthophosphoric acid partially esterified; with optionally: alkoxylated v 

alcohols having 1 to 22 carbon atoms in the alkyL moiety or 
V optionally alkoxylated phenol derivatives, in each case having 0 to 
v^-: 30 alkyleneoxy units in , the polyalkyleneoxy moiety, where the 
V remaining OH valences of the orthophosphoric acid have been 

subsequently alkoxylated (e.g. with 1 to 10 mol of alkylene oxide 

having 1 to 4 carbon atoms). 'for example the reaction product of 
! mono-/dibuto^yethyl phosphate and 2 mol of ethylene oxide or 2 mol 

of propylene oxide (Clariant), \ 



V- ■ ' ' ' 'esters /of --^^nroctylphosphonic- 
: : ; alcohols, for exa Hdstarex grades^ 

V In aiddition; the formulations 
\ 5 - solvents, surfactants ahdforpolyni 
^ \ o^ the; surfactaht/solS/ent, system ; beirig ■ Ibst. Optionally, it ;is also possible) ' : ; 
- ; ' for example/: ta; indorporate^ surfactants, p sijch as ■ alkyl^ ^^'^ \ : 

polyglycol ether carbbxylatles, inta the; fbrn^^u^ations^ Exaimples bf suck • 
anionogenic surfactants are Akyp^^ ;45!^ (Kao) and Marlowei^^ r 
.\ 10 ; (CoridiBa). .v:--^^ /'i- -^' ^^ '^^^ 

. : v . . Likewise, cationic or other : nonionogenlc . surfactants can, also be . '"■y^'^^' 

r ! ; ; .incorpprated into the ernulsifiable concentrates according to the invention. 

, ; y 1 . : Examples of ca^^^^^ surfactants:are Genamin C-200® (Qlarianty andy! - • 

7 ' \ ' / \ >^^nibbliBn 557® (Akzo), and examples of suitable nbnionogenic surfactants . \\ /[ 

• V ^ S ; : : v/arejEmu^ ; \ L 

^ %, ' surface-active polyrners based on alkylene oxide, such as, for' example, , }^ ^ ^ 
etfiylene bxicJe/prbpylene oxide ; block ' Copolymers (e^g: Gehapbl^ PF40*A!^ i - 




25 ^ : ^ - a 

V oils, paraffins or toluene, xylenes 

A 1-methylnaphthalenei 2-methylnaphthalene, 6-^6C- ^ 

aromatic mixtures, such as, for -example, the Solvesso® sen^^ 
; . (ESSO) with the grades Solvesso® 100 (b p; 162-1 77^0); Solvessb® 
30 150 (b.p. 187-207'^C) and Solvesso® 200 (b p. 219-282X) and 6- 

20C-aliphatics, which may be linear or cyclic, such as the products 
of the Shellsol® series, grades T and K or BP-n paraffins, 
- ^ halogenated aliphatics or aromatic hydrocarbons, such as 
methylene chloride or chlorobenzene, 
35 - ; ; esters, such as, for example, triacetin (acetic triglyceride), 
: " 7-7 butyrolactone, propylene carbonate, triethyl citrate and (CrC22)alkyl 
C 3 ' ■ u^^i^^ specifically (C4^C8)alkyl phthalates, i , ; . ; 
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ethers, such as diethyl elher. ,tetrahydrofuran (THF). dioxane, f 
alkylene glycol monoalkyi ethers and dialkyi ethers, such as, for 
example, propylene glycol monomethyl , ether/ specifically i 
^^^^ ' D PM (propylene glycol monomethyl ether), propylene glycol 

monoethyj ether, ethylene glycol monomethylv ether or monoethyl 
' ether, diglyme and tetraglyme, , vl 
amides, such as dimethylformamide (DMF). dimethylacetamide, 
V dimethylcaprylic/capric fatty acid amide and N-alkylpyrrolldones. 
- V ketones, such as water-soluble acetone; but also water-immiscible 
ketones, such as, for exarnple, cyclohexanone or lsophorone, ^^^^^ 
nitriles. such as acetonitrile, propionitrile, butyronitrile and • 
benzonltrile, r r , . • , . 

sulfoxides and sulfones such as dimethyl sulfoxide (DMSO) and 
. , sulfolane, and . . 

. oils in general, ' e.g. vegetable-based oils, such as corn oil and 
, rapeseed oil. ^ ^ • . . - ' <\ ^ 

Also frequently suitable are combinations of different solvents which 
additionally comprise alcohols such as methanol, ethanol, n- and 
i-propanol, n-. i-, t- and 2-butanol. , ^ 

Preferred' additional ^organic solvents for the purposes of dhe present i 
invention are. in particular^ ;amides.^such as: dimethylcaprylic/capric;^^f^ 
acid amide and N-methylpyrrolidone. ' ^ ^ * v . 

Using the surfactant/solvent systems according to the Invention it is now }i 
surprisingly possible to prepare optically transparent, thermodynamically 
stable and liquid emulsifiable concentrates inter alia of biscarbamate ■ 
herbicides (desmedipham and/or phenmedipham) and/or sulfonate 
herbicides' (ethofumesate). Moreover, the surfactant system according to 
the invention influences the pesticidal action of the incorporated active 
ingredient(s) in a favorable manner;^^^ ^ C : 

» I .» . . - . : • ' ■ ■ . ■ ■■ . - , , - . ■ . . 1 ■ ■ ■ •. - . 

, - • - . . - • ■ - . - , .- . • . i , " :• - 

The surfactant/solvent system according to the invention also permits the 
preparation of emulsifiable concentrates with active ingredients other than 
those listed here, provided they have similar properties with regard to their 
solubilities. .Suitable are also herbicides from the group of ^ 

iDhenoxyphenoxypropiohates,. such as diclofop-methyl, cyhalofop-butynyl, 
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of heteroaryloxyphenoxypropionates, such as fenoxaprop-ethyl. , 
V fenoxaprop-P-ethyl, fluazifop-butyl, fluazifop-P-butyl, haloxyfop-methyl, 
haloxyfop-etotyl,' haloxyfop-P-methyl, propquizofop, quizalofop-ethyli 
: quizalofop-P-ethyl or clodinafoprpropargyl, from the group of triazinones, 
5 such as metamitron, metribuzin or hexazinone, from the group of 
sulfonyureas,. such as triflusulfuron-methyl. amidosulfuron, iodosulfuron- 
methyl, tribenuron-methyl, triasulfuron, thifensulfuron-methyl, sulfosulfuron. 
sulfometuron-methyl, prosulfuron, primisulfuron-methyl, ■ oxasulfuron, 
metsulfuron-methyl; - ethoxysulfuron,: ^ ethametsulfuron-methyl, 
10 cyclosulfamuron,; cinosulfuron, chlorsulfuron, chlorimuron-ethyl or 
■ bensulfuron-methyh preferably in: the form of the nonsalts, but also slightly 
i water-soluble pyridylsulfonylureas, or other, herbicides, such as 
benfuresates. or other active ingredients, such as the fungicide such as 
prochloraz and/or insecticides such as deltamethnn. This demonstrates the ; 
15 flexibility' of the described surfactant/solvent system, ^aid compounds are ^ 
, known fronri "Tlr)e Pesticide Manual",' Bntish Crop Protection Council. 11th : 
Edition, 1997. ^ , , ^ ^ i ^ ' ' i 



For the^ reasons given, the invention, prQvides ^ in ^particulars i^f 
20 s.urfactant/solvent systems, for liquid herbicidal compositions which i . 
/ ^ comprise ^ ^ ^ , ^ ^ t ^ 



compose 



25 



30 



■ desmedipham (at), 

IL II 

phenmedipham, ^ (a2). 



a) one or more biscarbamate herbicides of thfe formulae (a1 ) and (a2) | ^ 
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and/or one or mpra herbicides of the sulfonate type; such as; for example, : 
ethofumesates (a3), ^ 



Me 




OEt 



ethofumesate (a3), 

b). the surfactant/solvent system according to the invention (component 
mixture (b)), ' . ^ . ^ ^ , i 

10 c) , optionally further organic solvents and , ^ ' 
^d) ' optionally further surfactants and/or polymers. 

, ^ The' compounds of .the formulae (a1) and (a2) are derivatives of carbamic 
^ ' acid.' The herbicidal properties of these compounds are described, for 
15 example, in DE-A-3799758. / 

The compounds of the^ formula (a3) contain an asymmetrical carbon atom. 
Both enantiomers are regarded as biologically active. The formula (a3) thus 
dovers all stereoisomers and mixtures thereof, in particular the racemate. 
' ' Their herbicidaf properties are described, for example, in GB-A-1271659. , 

The surfactant/solvent system according to the invention (component 
' ^ . mixture b)) gives, upon dilution with water, dispersions of oil phases in 
water or, in the case of appropnate selection of the individual components, 

25^ therefore accessible which are dilutable either with water or with oil with 
retention of the colloidal structure as a result. The dispersions accessible 
via dilution from the concentrates described are: therefore further provided 
by the invention. 

- The weight ratios of the combined herbicidal active ingredients of type a) 
30 (desmedipham(al) : phenmedipham(a2) : ethofumesates(a3)) can vary 
w^^ usually between 1:1:1 and 1:10:100, in the case 

f ; ' ;of pure biscarbamate mixture^s (a1 ) : (a2) betw en 100:1 and 1:1 00. For 
ir:^;!;;^^: mixtu active ingredients, the following (a1)^: (a2) : 

i(a3) weight ratios are particularly pr f erred :v t::i; > -^^^ ' - j ^ ; ; ; ^ ^ : 'f^-'Q 
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p] ; i^^^^^^ : (a2|:: (asias 1:2:5 to 1:3.5:6.5.. yy/::V^^ 

preferably between 600 and 1 500 g a.i7ha. For the sanie herbiddal action, ^ ^^^^^y -^^ 
.-5 the application; a the combined use of all three ■ v i.^^^ v 

: I V herbicides ^a1)-{a3) is considerably below the application amounts for the ^ i ■ 
: application of coiTlbihations; or individual applica^^^^ of the biscarbamate ^ ^ > ^. 

y herbicides of the type (a1) and (a2):>for example/ the application arhouht in^'-^^^'^^^^^ ;^^^^^^^^^ 
■ ; 4he base^^^ biiscarbamate mixtures (a1) : a2) is between 600 and i > K i^^^^^^^^ 
10i: : 1300 g a.i./ha^ in the case of threei-component mixtures a1 ) : a2) : a3) it is^^^^^.,^^'> 

between 400 and lOOd g a.i./ha. f=^6r this reason/thermodynamicallir st&ble : ; 
^(-^>' ; ' formulations; in: vi/hip ingredients are present; are <^^^ 

particular; interest^^^ 



: - V ; ' , \' overall reduced actiye ingredient content. However, theioptimal^ choice of ' ' > . ; 
' V : ' : 15^^ the weight' ratios and, of '^e application amount^ is dependent oh the / v ' , 
C \ development sta^^ ' '^K^^y'r^'^^ 

weed sppbtra. environmentarfactors and climatic conditions^ ' ;^ 

v ::^i- • ^ the weight; ratios iahti ap^ 



J-l'r:'-25''..^ orSurfac6;active••Agents^^Chem;> 

1976; Winnacker-KOchler.^^ • ; ■ • 

'■<; '^;-'- ;■ ' .Veriag:. Munich- 4th; Edi 198^::^^ y'': r'y'-^^-'C ^ ' . ■ '■'^^ ^^■:V-\VC^''t:^-:J 

/v; -30 '■■'■•^-■'"'"•v';- : 7S^.•\/^;^'''v■'v-■.^'^V'■/"■''■^ 

While the chemical "structure" of the individual compo^^^ 
used is sufficiently described therein, predictions with regard to the V^^:^^^^ 
properties of mixtures of such components for the formulation of a certain 
active ingredient system cannot usually be deduced from said handbooks. 
35 If, for exampi , a surfactant/solvent combination is used which results in 
stable emulsifiable concentrates for active "ingr^die^^ 
desmedipham and/or phenmedipham and/or ethofum^^ 
low "active ingredient loading V then, despite 
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. , ' based surfactants. If the active-ingredient concentration is increased, stable 
V ^ : emuisifi no longer obtained, but unstable multiphase 

. ; systems; as Table 1 (see below), shows (Example 1)^. This. /gives rise 
/: / directly to the'^^lmpprtance of ; the solvent, component according to the . 
5 invention (orthophosphoric esters and/or phpsphohic esters) for the stability 
^ . of the emulsifiable concentrates to be prepared. 

However, the aromatic character of the surfactants used is also of equal 
' importance. This is clear from Examples 2 and 3: if a (conventional) 
- t^^^ a is used instead of an aromatic-based ^ 

^ 10 ' surfaetant. unstable pmulsifiable concentrates are likewise obtained. This; 
underlines the fact that the aromatic-based surfactant component is an 
essential constituent of the described invention. . . 



In Example ^, the "limiting concentration" of ethofumesate Is exceeded, 
15 leading to crystallization of the active ingredient Replaicing the tributyl ' 
u . phosphate (TBP) used as solvent in formulation 4 by tributoxyethyl 
phosphate (TBEP) gives, in contrast, a stable emulsifiable concentrate. 
" . (Example XVII). TBEP thus permits a higher loading of the formulation with. ^ 

in particular, ethofumesate and thus surpasses TBP with regard to 
20 , "solubilizing power". Irrespective thereof, in the individual case, however, 
further solvents may also be ^required in order to obtain a stable, crystal-^ 
. ' free emulsifiable concentrated , , :^ ,1. ^ . / ^ 

; I /\iStarting irom these component mixtures, which do not contain stable 
!;25 emulsifiable concentrates of active.^ (a2) and/or (a3), in 

^v . particular, it was not to be' expected as a result that stable^ emulsifiable 
concentrates can be prepared' for, in particular, the active ingredients 
described under (a1)-(a3) using the surfactant/solvent system according to 
. the invention. , - \ , 

30' ^ ^ ' ' ' ^ y ^ ^ ^ ' 

Surprisingly, it has .now been found that: combinations' of one 
orthophosphoric ester and/or one phosphonic ester as solvent and one or 
, more aromatic-based surfactants • are particularty well suited for the 
; preparation of stable emulsifiable concentrates.. This becomes clear by 
35 r ferenc to'the examples listed in Table 2 (see below), which give an Idea 
of the chemicai -flexibility of the disclosed ^ component mixture. Thus, 
suitable, ;aromatic-b particular, alkoxylates of 
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/■■i6 -'^/^';f"';;;/:^ 

v^^^^ 6-8 mol of Ep, per m6lecule((Exa^ 

/ ; • A critical factor for^ the choice of further surfactant cbmponente 

^ ' 5 V V "acidity or basicity per weight or volume unit", which is) expressed by^ the. £^:^ v 
f^; ^ ; Too great an increases in the ov^ 

5 i ~ ' .' number or amine ^number in the finished fbrrnulatioh is problems Sas::- ! ; 
; ' ^^^^ m the^lormij^ 

' : : ' : ; ingredient(s)L^ 

1 0 must be taker) into consideration that the overall acid number or amine:;> / v ^ 
: : number does not increase too greatly. Consequentlyfj^ as^^.)^ as ^ ; ^ S v • 
W'-^'S:.'^^^^^^^ ; v^^^^^^ surfactants; ; only acidic or basic cbmpcin^ :.:^r 'A^^^ 

A$^A'-:^^<^ numtje^ipf: amin^ number are preferably suitat)le. Since^ ^ . 1 j 

vi^V ^ > ; V % ^ said number cbrrelates-iin^^tjrn,^ the^^k^oli^cujaii^ Vveijgh^ 

..^ ' • ^ ■ ' , surfactant, components (;afe\oflen *^3lso !addic ^ or /basic ■ derivatives > of ' , .:' '}'^'''"'yi'-'J^ 
; -. ' ' ' / .compourids/ with a* high 'molecular weight, , such:^ as/ for example^ . .^^ 

, , 4 , ': ; ~ character, . of these corhponents;. are ,, invalid. ;'Accprdin^lyr ad ' >i': ^ , : 

^ ,5..„^'20''' nonionogenic , surfactant, components ; vyhich r maj^. |be.i/,^^^ 
A;. ., - % Examples 'VIII, IX and X showi:are, asWeil as castor' oil reacted with 40;mol , ' / r.' i 
^• /; .,fV v., ;'-' , of EO; jn\particular,.for example,;also castor%ii.reacted-,w^^^ 
; v.,;; . '; Bp, \ oleic, add. reacted with ,,15 rfiol of EQ and EO-PO-EO block [^'.'^^^J'}'>- ''' 

^5: - ^Vii^ticopolymers. 1^ Xll shows'that.phosphbnates can also te^ ; 

vp^^'/S?^ it is also to be pointed out that' the surfactant/solvent- ^ ' ' 

/described ' permit,^^;..the;^VPreparatiorii;^;6f/i^^ 
; • . K: v^ ; concentrates with an active ingredient loading :and composition which is^^^^^- -^ 
/ / , ; / variable- ^w limits (Examples l-VII):; thus, for exanriple, the active ' /i^^^^ ; /^ 

. ingredient loading can vary between 20 and 40, preferably between 24 and , / 

/ ■ ■ 30/percent by weight (Examples l-IV). W^^ ' , ^;//;,;; 

composition,- using this corhponent mixture, not only are stable "single /^/ " 
active ingredient emulsifiabie concentrates" accessible, but also those with 

two or Jn particular, three active ingredients, preferably of the type a1), a2) 
35 and/pr a3) (Examples^ 1^^ 

In addition. Examples- XIII, XIV; XV and XVI ; show that the 
surfectarit/solvent systenris d^ 

■^-/:"^;v'-■'>///^*^/®'^V!■?^ 
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^ „ explicitly listed under (a1 )7(a3). Thus;" for example, they ican also be used to 
• ^ prepare ernulsifiable'- concentrates which ■ contain the active ' ingredients 
' diclofop-methyl, fenoxaprop-ethyl, prochloraz and/ordeltamethrin.,, / 
. Preferred weight ratios of the components' orthophosphoric 
5 ; ■ ester/phosphorlic esteraromatic-based: surfactant : are; depending on the y 
, - Mr : active ingredient loading and composition: o concentrates, k 

100:1 to 1:100. particularly preferably 20:1 to 1:20, further preferably 5:1 to' 
. ' 1:2, for example 1.5:1 to 1.3:1. / " 

■r^ ■■■ .. ' -. . ■ - ■ ■": - ' ' ■ . .. ' •;• . ■ . ' - • v. • " -•• • - ' 7 •• . • •• .'-,»- ^' . ■ \ ^ : ■ 

W ^^ Ernulsifiable concentrates ^ which are prepared in accordance v with the 
. ? present invention comprise a priori^ no additional water, but only the, 

^^^^ - ) r 

surfactant mixtures, polymers and solvents. However, because of the 
surfactants present ia the ^formulations, It is possible to dilute said 
15 fomiulations with water up to a criticar volume, fraction, without the ^ 
/ / ' formulation becoming cloudy or unstable. This gives' rise formally, firstly to 



, convert to W/0' emulsions and finally, upon further dilution with water, to 
' O/W emulsions: The invention thus also covers liquid formulations of. in 
20 ' particular, one or, more active ingredients of the type (a1), (a2) and/or (a3) 



•which, in addition ' tO' the surfactant/solvent' mixture b) according , to the , 
> % Invention, also comprise (additional) water. . ' ' ' ^ ' ' \ -> 



Using the component mixtures (b), it is possible to prepare, preferably, 
25\ liquid formulations,; e.g. including ernulsifiable concentrates, in^ particular 
preparations of des- and/or phenmedipham and/or ethofumesates, 
^ characterized by a content of ^ - ^ ^ > . 

a) 1 to 50% by weighty preferably :fl5^ 
30 active ingredients.' 

• b) ,5 to 80% by, weightv preferably 10^^^ 



W/O microemulsionis; which,\upon further , increasing ihe water' fraction. 



' c) 0 to 40% by welghtV preferably 5: to 35% by weigKt^^^ organic 

' solvents,:" 'v;^ t', .''.^'^'^'^^^^^^ ' ■ . 

35 d) 0 to 30% by >A/eight, preferaW 

surfactants, / \ " ; / , / . - ^ 

e)^ r 0 to 20% ;by^ weight; ;p 
formulatiortauxjiiaries^ 
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f) 0 to 96% by weight, preferably 0 to 90%^ by weight, in particular 0 to 
10% by weight, of water. . ^ > ' 

Largely: anhydrous , emulsifiable concentrates represent a favorable/ 
application form of the herbicidal active ingredients of type (a) and are a 
preferred subject-matter :of the invention. Particular preference is; given to . 
emulsifiable concentrates with a content of ^ ^ 

a) to to 40% by weight of: active ingredient of said, type (a), preferably 
(a1),(a2) and/or (a3), ' - ^ 

b) 10 to 60% by weight of the surfactant/solvent system (b) according 
to the invention,, ' * • , : ' v ■ 

c) 5 to 35% by weight of further organic solvents. ^ . * 

d) 1 0 to 25% by weight of further surfactants and , ^ 

e) ' , 0 to 10% by .weight of custoniary formulation auxiliaries. I v ^ 



! 1- 



Customary formulation auxiliaries e) are, for.example, antifreeze' agents,; 

evaporation' inhibitors, preservatives, fragrances, dyes, inter alia; preferred^ 

formulation auxiliaries e) are - > ^ ' - ' ' ' i ' ^ ^ 

J ♦ antifreeze agents, and evaporation inhibitors such qs glycerol, e.g. in. an ^ 

' amount of from 2 tO"* 10%* by weight and ^ ^ t ^ ^ . 

❖ , preservatives, e.g. Mergal K9N® (Riedel) or bqbate \Q^/in ^the^^ 
customary use Concentrations 1for the compositions used specifically 'ir| 
each case. ' " ' ' . . ^ > ' . . / ' ' ^ 



The formulations and- spray mixtures prepared using the surfactant/solvents 
system according to the invention also give results which are advantageous 
from a biological; viewpoint upon use. For example, it is observed that th 
biological activity of the pesticidal active ingredients used can be increased 
in a synergistic manner by the use of component (b) according to the 
invention//-' ■- "^''■V-'V--- . 

Ih the examples below, the quantities are based on weight, unless stated 
otherwise. The examples in Table 1 refer to comparative examples which 
are not in accordance with the invention, while those in Table 2 are in 
:aecbrdance with the invention. 
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Table i : Examples 'Of formulations which do . not give' stable emulsifiable ' \\ / / ' 



concentrates (EC) 
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3 




^ Desmedipham (a1 ) > ^ • 




2J5- 


^2:75 




Phenmedipham (a2) 


,10 


8.25 , 


8.25 




Ethofumesate (a3> ? 


/ 12.5 


16.5'" 


^ 16.5 


37.25 


Rapeseed oil 


18 . 








C7Hi5/C9Hi9-CON(CH3)2^^'- 
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: ..... . - , 
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, - -.-Tl... 

[C4H9-0-(EO)]3-PO ' 
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' 28.5 




. N-Metnyipyrrolidone (NMP) 
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[(s-C4H9)3-C6H2i-0-(EO)6-H*{ ' 


^ 18 ^ 






18.6 , 


•Ci2/l4-0-(EO)23'*^ ■ ' A 'l'" . ' 




,2o: 


■^i^2bf;:ti' 




Castor oil+40 mol of EO ■ 


'fV- '■•■t •■ :. ' -'. 

.V ::r ■ ■ . - 1 . 








e6-p6-EO block cop., 80% EO**^ . 
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, [C6H5-0-(EO)4ln-P04-nH3-n^^ ' 




, 4 ■ 


4 


3.9 


[i-Ci 3-O-(EO)20-]n-Pp4-nH3.n^"^ 






2. . 


2 „ 



5 Abbreviations and footnotes in Table 1 : see after Table 2 
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, \ Abbreviations and footnotes to Tables Vand 2: • , ^ 

ft)' In the formulae, n=0-3. i e. in each case it is a mixture of 

phosphoric esters where n=1, 2 and 3. the acidic fractions 
where n=1 and 2 being essential; 
numerals ail data are proportions in percent by weight based on the 
weight of the formulation (= 1 00 percent by weight); 
' ' i-Ci3- = isotridecyl 

' EO = "ethylene oxide", i.e. a group of the formula 

t -CH2-CH2-O- (ethyleneoxy) or, 

3 if terminal, -CH2-CH2-b-H (hydroxyethyl) 

^ . PO = "propylene oxide", i.e. a group of the formula 

^ ' -CaHe-O-' (propyleneoxy) 
(Tri-sty-)Phe-= tnstyrylphenyl- ~ ' , - r ^ 
, )NP- , A ' = nonylphenyl ■ ' , ' 

Footnotes to Tables 1 and 2 (explanations of index numbers): . ' 

,1) Caprylic/capric , fatty acid dimethylamide (specifically Genagen 
. ; , 4166®. Clariant. or Hallcomid M 8-10®. Hall Chemicals) 
2) Tributyl phosphate (specifically Antifoam T®, Bayer) 
, ' 3) ' Tributoxyethyl phosphate (specifically Hostaphat B3 10®, Clariant) . . 
. ' 4) . P.hosphated nonylphenol alkoxylate (specifically Emcol CS ,136®, 
Witco) 

. ,5), Ethoxylated tri(sec-butyl)phenol (specifically Sapogenat T-060®, 
\ ' ■ Clariant) ; ' - ^ 

. 6) Ethoxylated Ci2/i4-fatly alcohol (specifically Brij 35®, ICI) 
\ 7) , Ethoxylated castor oil (specifically Emulsogen EL 400®, Clariant) 
' ' /; 8) Ethylene oxide-propylene oxide-ethylene oxide , block copolymer : 
' , .(specifically Genapol PF 80®. Clariant) 
9) Phosphated ethoxylated phenol with the following proportions in the 
' ' ' mixture: ^ 

7.5-8.5% by w ight n=0, 1-10% by weight C6H5-0-(EO)4H. 80-90% 
' \k by weight n=1 and about 2% by weight n=2 
{,r:■^;:,ia^Q)^:.■■ Phosphated ethoxylated isotridecyl alcohol (specifically Servoxyl 

^ ^ VPDZ 20/100?, Sen/o) 
' r 11) . Ethoxylated tri(sec-butyl)ph nol (specifically Sapogenat T-080®, 
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12) Ethoxylated castor oil (specifically Etocas 12®. Croda) 

13) : Ethoxylated oleic acid (specifically Serdox NOG-600® Servo) : 

14) Phosphated tristyrylphenol alkoxylate (specifically Soprophor 3D33®, 
Rhodia) 

15) Diester of octanephosphonic acid (specifically Hostarex PO 224®, 
Clariant) 
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Patent claims , / 

1. A surfactant/solvent system for liquid organic formulations,, 
'characterized in that it comprises v 

one or more aromatic-based surfactants and 
- 1 . one or more completely esterified organic phosphates and/or 
phosphonates which are as polar as possible, but which at 
; . ' the same time are water-insoluble or soluble in water to 5 g/l,. 
as solvent. 

2. The surfactant/solvent system as claimed in claim 1, characterized 
In that it comprises one or more aromatic-based" surfactants from the 

. group ^ ' ^ 

b1.1) phenols, phenyl ,(Ci-C4)alkyl„ eJthers or (Roly)alkoxylated 
r > phenols. ^ . ' ' ' ' ' 

^ ' b1 .2)* (poly)alkylphenols or (poly)alkylphenol alkoxylates, " 
' b1.3) polyarylphenols or polyarylphenpl alkoxylates, 
; b1 .4) compounds which formally represent the reaction products of 
the molecules descnbed under b1.1) to b1.3) 'with sulfunc 
' ' , acid or phosphoric acid,, and their salts neutralized with 
' r suitable bases, ' . » - 

b1.5) (poly)alkyl- and (poly)arylbenzenesulfonates which are acidic 
and have been neutralized with suitable bases.' ^ ' ' 



The surfactant/solvent system as claimed in claim 1 or 2, 

characterized in that it comprises one or more aromatic-based 

i surfactants from the group ' 

phenol reacted with 4 to 10 mol of ethylene oxide, 
triisobutylphenol reacted with 4 to 50 mol of ethylene oxide. ' , .' 
nonylphenol reacted wiK4 to 50 moro^^^^ -^ri^^ 
tristyrylphenol reacted with 4 to 1 50 mb| of ethv^erie pxid^ andC 

-; V acidic (linear) dodecylbenzeriesulfbnate;^^^^ ^: ^ ' 

The surfactant/solvent system as claimed in any of dalms 1 to 3i, ! 
characterized in that it comprises one or more compounds from the : : 
group • , _ ^. ^J^h::.^..^^^^^^ 

b2:1) largely watewnsoluble tpplair 

, - alcohols from the group comprising phosphoric e^^ 
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monohydric alkanols having 5 to 22 carbon atoms, , } \^ - 
diols or polyols. 

aryl. alkylaryl, poly(alkyl)aryl or poly(arylalkyi)aryl 
alcohols, , ^ ' 

alkoxylated alcohols obtained by reacting the 
abovementioned alcohols with alkylene oxides, or \ 
alkoxylated alcohols obtained ,by reacting monohydric 

- ' ; alkanols with 1, to 4 carbon atoms and alkylene oxides, 
where the 3 alcohol components of the phosphonc ester can 

be identical or different and are chosen such that the ester > : 
can be used as a largely water-insoluble polar solvent, and ' 
b2.2) largely water-insoluble and also polar phosphonates based 
, i ' on alkyi-, ^ aryl-, ' alkylaryl-, poly(alkyl)aryl- or 
' poly(arylalkyl)arylphosphonic acids diestenfied with alcohols 
M r ^ and/oralkoxylated alcohols. With ^alco^^ 

- vv mbnohydric'alkanols having Ijto 22 carbon atoms' ^- , ;^ \ \ 

. . aryl; alkylaryl/ poly(alkyl)aryr^^^^^ 




v-^; ' J ,;. . ; , ^ . . components of the phosphonic .ester can be identical or 

^ \' \ ^ : . ! ;/ 'I . , ; ./ different and are chosen such that the ester can be used as a 



> 5, 



5: The..surfactant/solvent system as ^^^d^^^ claims 1 to 4, 

: ch from the 

' group '" -; \ ■. ■ ■ - " 

, ri, orthophosphoric acid triesterified vwth alto 

alcohols having 1 to 22 carbon atoms in the alkyI radical and 
1 to 30' alkyleneneoxy units in the polyalkyleneoxy moiety, 
orthophosphoric acid triesterifiisd with alkyl alcohols having 5 
, / to 22 cartaon atoms, V 

orthophosphoric acid partially' esterified with optionally. 
^^^^^^f^9°^^^^ inlh alkyI 

, , radical or optionally^ alkoxylated phenoKderivatives, in each 
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< ^ ; ; V ! ^3se , haying 0 ifo , 30 alkyleneoxy units; in jhe "polyalkylenisox^ 
moiety, the renriaining OK valences of the brthophosphoric 
. , : \ acid having been subsequently alkoxylated, and : . . ^' . " ■ . 
N ? r : esters of n-octylphosphonic acid which have been : fornially ; 
: reacted.twice with alcohols. .' ^"^ T: r 



6. ^ A liquid formulation which comprises . , . \ - 

(a) ' one or more water-insoluble active ingredients, - ' : 1^ 

: ! V (b) the surfactant/solvent system according to the : invention 
; i . (= component mixture (b)) as claimed in any of clairns IVto 5^. j 

, . (c) : optionally further organic solvents, ^ ; : -\\V 
>(d) V optionally further surfactants ;and/or polymers and * , ' /'^ : 
(e) optionally water. . i/ r ^ ' 

7. The liquid formulation as claimed in claim 6. which comprises ' ^ ^ 
* \a) ^ 1 to 50% by weight of pesticide active ingre'dients, ' ^ ^ 

' "b) ^5 to 80% by weight of the surfactant/solvent system. (b)> 
' , according to the invention, - ^ ' ' ^ , 

" Tc) ' ^ 0 to 40% by weight of further organic solvents, 
, " d) \ :^ 0 to 30% by weight of further surfactants, 

. e) ^ 0 to 20% by weight of customary formulation auxiliaries and ' 
' , 'f) 0 to 96% by weight of water. ■ 

8. / An emulsifiable concentrate, characterized in that it comprises ' ^ 

a) 10 to 40% by weight of one or more water-insoluble active^ 

^ ^ ingredients, . , - ' . . i 

b) 1,0 to 60% by weight of the surfactant/solvent systeni (b) 
, . • Hv according to the invention, as claimed in any of claims 1 to 5, 

' .c) 5 to 35% by weight of further organic solvents. 
' d) ' „ 10 to 25% by weight of further surfactants and 
V e) 0 to 10% by weight of customary formulation auxiliaries. 

9. The formulation as claimed in any of claims 6 to 8- characteriized in 
that it comprises one or more active ingredients from the group of 
the herbicides desmedipham, phenmedipham and ethofumesate. 
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10. -; ; A process for the defined as claimeid in ; : 

any of claims 6 to 8, characterized in that the comppn 
; ■"•^■.vvlth bne/another.;.-;^' - l^.^:^''^^^^ iS-^i^^^ -'^i;''^ ■ V.•:-:•^:^•^■'^^• 

1 1 . A method of cbntroilirig undesireid; pliant in that v 
an effective arnount of a fpr^ in any of clairns 6 t 

- : 9; - which V comprises a :^ ingredient, is applied^ . if 

necessary foHowing dilution with water, to the! plants, plants parts or 
V"- ■area.'\ivhere the,plahts' growy^,;""':vy -.-A^''" -l'. V-.r'>- 

1 Z ' The usiB; of the s^urfaetant/solv^nt system as claimed in claim 1 • in- 



13. , J;l?e use as claimed in claim 12 in emulsifiable concentrates (EC), ^ ; 
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